The genus Sebastes comprises at least 100 species worldwide and is the largest genus of marine fishes in the eastern North Pacific. Species within the genus are closely related, and many sibling species exist. Allozyme analysis and restriction analyses of mitochondrial DNA (mtDNA) were used to investigate genetic differentiation and introgression within and among three nearshore species of the subgenus Pteropodus, Sebastes auriculatus (brown rockfish), S. caurinus (copper rockfish), and S. maliger (quillback rockfish). Geographic differentiation was detected within each species in collections ranging from California to southeast Alaska. In addition, significant shifts in allozyme frequencies were noted for S. maliger from Puget Sound, Washington, and adjacent areas separated by less than 70 km. Alleles characteristic of the other two species were absent from samples of S. maliger outside Puget Sound but were consistently observed within Puget Sound.
Numerous marine species exhibit high gene flow over vast distances (this volume) . High gene flow has been attributed to the potential for extensive larvae dispersal associated with planktonic life stages, the potential of high vagility among adults, and high fecundity of marine organisms. Taxa with high dispersal rates often have huge population sizes and range over an extensive geographic area. Although such high dispersal, large population sizes, and potentially rapid gene flow should slow speciation, species richness in marine environments is often exceptionally high (Palumbi 1992 (Palumbi , 1994 . Understanding of species formation and relationships in the marine environment is still very much a developing field with most attention being given to invertebrate taxa (e.g., Knowlton 1993) .
In the eastern North Pacific the genus Sebastes, commonly known as rockfishes, rockcods, or redfishes, constitute the most speciose genus of marine fishes with at least 63 species (Robins et al. 1991) . This total rises to nearly 100 worldwide when the western North Pacific (approximately 32), the North Atlantic (4), and Southern Hemisphere (at least 1) species are considered ( Boehlert and Yamada 1991) . The genus is derived from a predominantly tropical family (Scorpaenidae) and fills a wide range of ecological niches and habitats. Species range from shortlived nearshore species with limited distribution, such as S. emphaeus (Puget Sound rockfish), to large long-lived, very abundant, and widely ranging species such as S. alutus (Pacific ocean perch), occurring from California to the Bering Sea. All members of the genus share a pelagic larval period of varying duration. Its speciose nature and large number of sibling species pose challenging questions about isolation and differentiation among populations, as well as mechanisms of speciation within the group.
The subgenus Pteropodus ( Eigenmann and Beeson 1893) is likely the most closely related group of species within the genus based on morphology ( Hubbs and Schultz 1933) and allozyme markers (Seeb 1986) . S. caurinus, the copper rockfish, S. maliger, the quillback rockfish, and S. auriculatus, the brown rockfish, all occupy similar, relatively shallow, subtidal habitats near areas of reef and kelp. Their ranges overlap considerably; S. caurinus and S. auriculatus are distributed from Baja California to southeastern Alaska, although S. auriculatus is relatively uncommon in southeastern Alaska. S. maliger is distributed slightly farther north ranging from Southern California to southcentral Alaska ( Love and Lea 1997) . Phenotypic differences in coloration distinguish species throughout most of their range. Meristic counts and morphometric measurements between the species are similar (Phillips 1957) but distinguishable, based on presence/absence of coronal spines and coloration (Kramer and O'Connell 1986; Miller and Lea 1976) . However, these phenotypic differences converge in areas of sympatry in Puget Sound, Washington, where distinction among the species is difficult (Gowan 1983; Johnson 1972; Seeb 1986 ).
The accelerated development of molecular genetic markers in the last several decades has provided a wealth of new approaches in the study of population and species differentiation (Wright and Bentzen 1994) . In this study I investigate the possibility of gene flow and its potential evolutionary significance within and among S. auriculatus, S. caurinus, and S. maliger using nuclear (allozyme) and cytoplasmic (mtDNA) evidence. My objectives were to (1) investigate the geographic variability within each species by sampling areas of high abundance between Southern California and southeast Alaska, (2) map the distribution of allelic and genotypic frequencies from areas of phenotypic convergence in Puget Sound, Washington, and (3) compare the results obtained from nuclear and mitochondrial markers. Results suggest that gene flow and introgression across species boundaries exist in Puget Sound, and this exchange may provide additional sources of diversity which are important in the evolutionary history of the genus.
Materials and Methods
Adult rockfishes were collected by hook and line, trawl survey, or dock sampling of sport catch. For allozyme analyses, approximately 1 g of muscle, liver, eye, and heart tissue were dissected and frozen immediately either on liquid nitrogen or dry ice. Tissues were transported frozen to the laboratory and maintained at Ϫ80ЊC through analysis. For mtDNA analyses, 1 g each of heart and liver tissue were excised and placed in a MSB-EDTA buffer solution ( Lansman et al. 1981 ) and maintained at 4ЊC.
Among the three species, a total of 695 individuals was collected ( Table 1, Figure  1 ) including S. caurinus from Southern California to southeast Alaska (Sitka Sound), S. auriculatus from Southern California to Puget Sound, Washington, and S. maliger from California ( Half Moon Bay) to southeast Alaska (Sitka Sound). As only two S. maliger individuals were obtained from California, no allele frequency estimates for allozyme data were reported for that sample, and no comparisons for S. maliger included the small California sample.
Species determination based on morphological characters and coloration (Kramer and O'Connell 1986; Miller and Lea 1976) was unambiguous outside Puget Sound, including Neah Bay and San Juan Island, Washington. In Puget Sound, if probable species membership could not be readily determined, individuals were classified as ''unknown.'' All individuals were analyzed for allozyme variation; mtDNA data were obtained from 112 individuals.
Data were collected from 24 allozyme loci, although not every locus was resolved from each individual. Methods followed the general techniques of May et al. (1979) ; the tissue and gel protocols were those of Seeb and Kendall (1991) . Allele and locus nomenclature followed the American Fisheries Society standard (Shaklee et al. 1990 ). Allele mobilities were standardized against the common allele in S. alutus (Pacific ocean perch) following Seeb and Kendall (1991) . Enzymes assayed, enzyme number, and locus abbreviations are aconitate hydratase (EC 4.2.1.3) (sAH-1, sAH-2); adenosine deaminase ( EC 3.5.4.4) (ADA-1, ADA-2); alcohol dehydrogenase ( EC 1.1.1.1) (ADH); creatine kinase ( EC 2.7.3.2) (CK-A); fumarate hydratase ( EC 4.2.1.2) (FH); glucose-6-phosphate dehydrogenase ( EC 1.1.1.49) (G6PDH); glucose-6-phosphate isomerase ( EC 5.3.1.9) (GPI-B, GPI-A); glycerol-3-phosphate dehydrogenase ( EC 1.1.1.8) (G3PDH-1); L-iditol dehydrogenase( EC 1.1.1.14) (IDDH); isocitrate dehydrogenase (NADPϩ) (EC 1.1.1.42) (mIDHP-1, sIDHP-1); lactate dehydrogenase ( EC 1.1.1.27) (LDH-A); malate dehydrogenase (sMDH-A, sMDH-B); malic enzyme ( NADPϩ) ( EC 1.1.1.40) (sMEP-1); mannose-6-phosphate isomerase ( EC 5.3.1.8) (MPI); phosphoglucomutase ( EC 5.4.2.2) (PGM-1, PGM-2); phosphogluconate dehydrogenase ( EC 1.1.1.44) (PGDH); superoxide dismutase ( EC 1.15.1.1) (sSOD-2); and tripeptide aminopeptidase ( EC 3.4.11.4) (PEPB-1).
Isolation of highly purified whole mt-DNA was performed by CsCl gradient centrifugation ( Lansman et al. 1981) . Restriction endonuclease digestion of purified mtDNA was carried out under conditions recommended by the vendor (Promega). Individuals were typed with the following restriction enzymes: AvaI, AvaII, BclI, BglI, BsteII, HinfI, and PstI. Restriction fragments were end-labeled using Klenow and 32 P-␣-dNTP ( Dowling et al. 1996) and detected by autoradiography following electrophoresis through agarose gels. For each individual, the presence or absence of restriction fragments produced by each of the seven endonucleases was recorded, and each distinct pattern for each endonuclease was given a different letter. The sequence of letters from all restriction endonucleases constituted an individual's composite haplotype. Fragment patterns for each restriction enzyme are given in Appendix 1.
Descriptive statistics for the allozyme data were calculated using BIOSYS-1 (Swofford and Selander 1981) . Unbiased genetic distances ( Nei 1978) were calculated between each pair of populations and averaged across species. GENEPOP (version 3.1a; Raymond and Rousset 1995) was used to calculate exact tests for fit to Hardy-Weinberg equilibrium using the complete enumeration method and genotypic linkage disequilibrium between each pair of loci in each population. Probabilities for multiple tests were adjusted using a sequential Bonferroni correction (Rice 1989) . Unbiased estimates of F statistics (; Weir and Cockerham 1984) were calculated using the computer program FSTAT (version 1.2; Goudet 1995). Permutation tests in FSTAT were used to test whether F ST over all loci was significantly different from zero. Samples 17-19, which contained unidentified individuals, were excluded from these analyses with the exception of calculation of allele frequencies.
Statistical analysis of mtDNA data was performed using REAP (version 4.1; McElroy et al. 1992) . Population differentiation in the distribution of mtDNA haplotypes was tested by Monte Carlo analysis (Roff and Bentzen 1989) with 10,000 replicates for each test. Populations were grouped into regions (California, Washington, and Alaska) for the test because of the limited number of samples. Differentiation among the three regions was tested for S. caurinus. S. maliger was tested for differentiation between Washington and Alaska; S. auriculatus was tested for differentiation between California and Washington. A pairwise nucleotide substitution matrix ( Nei and Li 1979) was calculated between haplotypes. Weighting followed Nei and Tajima (1983) and was based on the proportion of characters generated by each class of restriction enzymes. Phenetic clustering by UPGMA was computed by MEGA ( Kumar et al. 1993) . Nucleotide diversity for each species and nucleotide divergence followed Nei and Tajima (1981) .
All three species were examined for an analysis of gene flow in Puget Sound. A discriminant analyses (SPSSx Direct procedure) was used to describe the functions that maximized the separation among the groups under consideration and identified the features ( loci) contributing significantly to their separation. At each nuclear locus the number of discriminating variables equaled the number of alleles minus one, with the most common allele being the one omitted. Collections without phenotypic intermediacy were considered pure for each species and were used to derive the discriminant functions. For S. caurinus and S. maliger, the San Juan Island collections (7 and 11, respectively) were used. These two collections are in close geographic proximity to Puget Sound collecting sites, separated by approximately 70 km. Collection 2, from the west side of Bainbridge Island within Puget Sound, was used for S. auriculatus.
For the discriminant analysis, each individual was scored for the number of doses of a particular allele. Standardized discriminant function coefficients were calculated for each significant function. The absolute value of these coefficients can be interpreted as the relative contribution of each variable to the discriminant function. A discriminant analysis can also be a powerful classification technique Another useful function of the classification procedure is testing the adequacy of the discriminant function. By classifying the cases used to derive the function and comparing these with actual group membership, the success of the discriminating technique can be measured. Both of these procedures were applied in the study to identify individuals of unknown species membership and evaluate the sensitivity of the classification procedure.
Results

Within-Species Analysis
Eighteen of the 24 allozyme loci resolved from the 695 individuals were variable (P Ͼ .01) either within or among species ( Table 2). All populations across all species were fixed for the *100 allele at six loci Figure  2 ). Other notable variability occurred at PEPB for S. caurinus and at sIDHP-1 for S. maliger where frequencies of the *100 allele increased markedly in Puget Sound populations relative to all others ( Table 2, Figure 3 ).
Additional F ST tests were performed on a reduced set of populations for S. caurinus and S. maliger excluding Puget Sound populations (8, (12) (13) (14) (15) . The value for S. caurinus was unchanged (0.077) when the single Puget Sound population was excluded and remained significantly greater than zero (P Ͻ .005). The estimated F ST for S. maliger declined to 0.005 from 0.028, how- ever, and was no longer significant when the four Puget Sound populations were removed. The limited number and distribution of populations of S. auriculatus precluded similar tests. MtDNA frequencies can be used both as population and species markers. Fifty-two haplotypes were observed from the 112 individuals screened ( Table 4) . Of the 26 S. auriculatus individuals, 7 haplotypes were observed from individuals originating from Washington and California. For S. caurinus, 53 individuals were screened ranging from California to Alaska and 26 haplotypes were observed. Nineteen haplotypes were observed in 33 S. maliger individuals originating from California to Alaska. Many of the 52 haplotypes differed by the gain or loss of a single restriction site, and 34 of the haplotypes were represented by a single individual.
Some tests of geographic variability among regions (California, Washington, Alaska) were possible with the mtDNA data. Significant geographic differentiation of haplotype frequency was observed using Monte Carlo simulations. Heterogeneity was detected for S. caurinus (P Ͻ .001) among California, Washington, and Alaska collections and between S. maliger from Washington and Alaska collections (P ϭ .025). Many of the haplotypes were localized to a single geographic region and included both unique haplotypes as well as the more common types ( Table 4) .
Delineation of Species
Comparison of species was complicated by no single allozyme locus expressing diagnostic differences among all three species. Rather, a pattern of shared allele polymorphisms was evident ( Table 2 , Figures 2 and 3) . G3PDH-1*88 was expressed at very high frequencies in S. maliger collections (0.821-0.950), but occurred at low frequencies in S. caurinus collections and was absent from S. auriculatus in the California collection ( Figure 2) . Conversely, G3PDH-1*100 was absent or at low frequency in S. auriculatus and S. maliger ( Table 2), but expressed at moderate frequencies in S. caurinus (0.121-0.371). sIDHP-1 was highly informative between S. auriculatus and the other two species ( Figure 3) . Frequencies of sIDHP-1*100 were greater than 0.93 in S. auriculatus but nearly absent in all S. caurinus and S. maliger collections outside Puget Sound. Other informative loci included PEPB, ADH, and IDDH.
Dramatic shifts in allele frequency were evident between the conspecific populations outside and within Puget Sound ( Table 2, Figures 2 and 3) . Some alleles occurred only within Puget Sound. For example, sIDHP-1*100 was absent in S. maliger outside of Puget Sound, including the San Juan Islands, but was present at a frequency of 0.24 within Puget Sound. Many heterozygote individuals were observed at the sIDHP-1 locus from S. maliger Puget Sound collections. These genotypes can- Nucleotide divergence based on mtDNA followed a similar pattern with the smallest value estimated between S. caurinus and S. maliger ( Table 5b) . Haplotypes were clustered phenetically based on the nucleotide substitution matrix ( Figure 4) . Haplotypes clustered most closely with others derived from the same species with a few exceptions. Two S. caurinus haplotypes (CAURN3 and CAURN16) clustered among S. maliger haplotypes, and two S. maliger haplotypes and three S. caurinus haplotypes clustered on a divergent branch outside the major grouping of S. maliger and S. caurinus. S. auriculatus haplotypes all clustered on the most divergent branch of the phenogram.
Detection of Gene Flow Among Species
An objective of the study was to evaluate whether the observed pattern of differentiation within species was influenced by gene exchange across species. To classify Puget Sound and unknown individuals, collections considered pure or typical of the species throughout their ranges were identified. For S. caurinus and S. maliger, collections from the San Juan Islands (7 and 11), an area adjacent but outside Puget Sound, were chosen. No phenotypic intermediacy was observed in these collections. No similar collection for S. auriculatus was available, so collection 2 ( Bainbridge Island), which showed no phenotypic intermediacy, was selected.
To classify the individuals from the Puget Sound region, San Juan Island collections for S. maliger and S. caurinus and Bainbridge Island collections for S. auriculatus were assumed to be pure populations and were used to define the discriminant functions. Two significant functions (P Ͻ .0001) were derived using six variables (sIDHP-1*118, G3PDH-1*88, G3PDH-1*100, G3PDH-1*60, ADH*-75, PEPB*120). sIDHP-1*118, ADH*-75, and PEPB*120, in that order, contributed most heavily to Function 1. The most important variables contributing to Function 2 were, in descending order of importance, G3PDH-1*100, When the classification procedure was used to assign known individuals (populations 2, 7, and 11), 100% were correctly classified to species. The unknown populations were then classified ( Table 6 ). All individuals in collection 17 classified as S. maliger; the results from the other two collections indicated that they were composed of individuals of both S. auriculatus and S. caurinus.
Additional insights were gained by comparing the data for individuals from the two separate analyses, allozyme and mtDNA. Discriminant function scores were again used to assign nuclear classification; phenetic similarity of haplotypes was used to assign mitochondrial classification. Individuals expressing mtDNA haplotypes characteristic of each species were plotted separately on the nuclear discriminant functions ( Figures 5-7) . Discordance between the nuclear (allozyme) identification and maternal (mitochondrial) identification was observed for each of the three species' haplotypes ( Table 7) , suggesting introgression among species. Eight of the nine possible nuclear/mitochondrial genome combinations between species were observed ( Table 7) . These results are consistent with introgression among all three species. S. maliger haplotypes showed the greatest diversity of discriminant function scores, with four individuals expressing S. caurinus nuclear genotype scores and one individual expressing an S. auriculatus genotype score. All the haplotypes from discordant individuals clustered within the major species group on the phenogram ( Figure 4 ).
Discussion
Geographic Variation and Life History
Pelagic larval stages and adult migrations typically are cited as factors that increase gene flow in marine species. Sebastes species have pelagic larvae, but were long thought to be sedentary as adults with few species known to display natural migration ( Love 1980) . Homing abilities have been demonstrated in several species (Markevich 1988; Mathews 1990a ) further contributing to the sedentary nature of adults. For example, Mathews (1990a,b) studied both S. caurinus and S. maliger in the Puget Sound region. She found that species maintain small home ranges but return to their home site when experimentally displaced up to 6.4 km (Mathews 1990a). However, evidence is accumulating that suggests some species move considerable distances; a tagged black rockfish (S. melanops) moved over 500 km (Culver 1987) . Thus factors leading to- Figure 7 . Plot of discriminant function scores for individuals expressing mtDNA characteristic of S. maliger. Scores were derived from nuclear allozyme data. Nuclear classification boundaries are shown. ward reduced gene flow, such as homing behaviors and small home ranges in adults, will act to counteract those that increase gene flow, such as pelagic larval stages and adult migrations, in Sebastes species.
The advantages of molecular genetic approaches to the study of Sebastes species were recognized over 30 years ago (e.g., Tsuyuki et al. 1968) , and studies have been directed both toward species identification and population differentiation. Similar to the results for other marine fishes, investigations of geographic variability of Sebastes have generally observed relatively high gene flow across the range of the species. These studies have typically focused on pelagic species of high abundance and commercial importance. Seeb and Gunderson (1988) detected only slight differentiation in S. alutus, Pacific ocean perch, from Washington to the Bering Sea based on allozyme markers. McGauley and Mulligan (1995) , using RFLP analysis of mtDNA, found no differentiation among three populations of S. flavidus, yellowtail rockfish, in populations ranging from Vancouver Island, British Columbia, to Cordell Bank, California, supporting the allozyme results of Wishard et al. (1980) . In this study, abrupt changes in allele frequency over relatively short geographic distances (approximately 70 km) were observed in nearshore species where no obvious barriers to gene flow or interruption in habitat exist. These results are in sharp contrast to earlier studies of Sebastes.
Changes in gene frequencies are the most striking in S. maliger. Both the allozyme and mtDNA analyses indicate significant geographic differentiation. However, no significant differentiation in allozyme frequencies was detected in populations from Washington to Alaska when the Puget Sound populations were removed. Significant divergence was also detected for S. caurinus and S. auriculatus. No marked discontinuity in allele frequencies was observed within Washington for S. caurinus, and significant differentiation remained when the Puget Sound populations were removed from the analysis. Differentiation in S. caurinus was spread across the range of the study populations and was supported by the regional analysis of mtDNA. Fewer comparisons were possible with S. auriculatus so localized divergence within Washington could not be tested. California and Washington populations were significantly different in the allozyme analysis, but significance was not detected, likely due to sample size, for mtDNA.
The use of both nuclear and cytoplasmic markers together provides a powerful approach for studies of introgression and hybrid zones (Arnold 1993) . Mitochondrial DNA is often the marker of choice for species determination (Avise 1994) , although, because of its maternal inheritance, mt-DNA haplotypes cannot identify hybrid or introgressed individuals. In this study, the results indicate that mtDNA can be an effective species-specific marker for Sebastes. Some haplotypes did cluster phenetically outside the major grouping for S. maliger and S. caurinus. Nuclear classification of individuals expressing those haplotypes was consistent with the putative species identification, so they were not classified as discordant individuals. These haplotypes may represent lineages transferred from one species to another through historical introgression or, alternatively, may be ancient mitochondrial lineages.
The degree of genetic differentiation among sibling species in the marine environment varies ( Knowlton 1993 ), but it is often much greater than that observed between S. caurinus and S. maliger. Low levels of genetic differentiation are frequent, however, among Sebastes species pairs. Values lower than those of this study have been estimated between other members of the subgenus, for example, between S. chrysomelas ( black and yellow rockfish) and S. carnatus (gopher rockfish); similar values were estimated pairwise between S. chrysomelas and S. carnatus, and S. maliger and S. caurinus (Seeb 1986 ). The allozyme and mtDNA information suggests that S. auriculatus is the most divergent of this complex, but finer phylogenetic delineation is not consistently supported (Seeb 1986 ; this study).
Gene Flow and Introgression
Can exchange across species boundaries account for the observed changes in allele frequency distribution? Definition of introgression for Sebastes is complicated by several factors. No one allozyme locus was diagnostic among the three species, and geographic variation occurs within species. At least two other hypotheses must be considered. First, misidentification of individuals from Puget Sound due to phenotypic convergence must be considered, but the existence of numerous heterozygotes at informative loci argues against this explanation. Second, observed allelic distribution in S. maliger could be accounted for by maintenance of private alleles in the Puget Sound populations. This hypothesis requires a level of gene flow far below that expected from life-history information or demonstrated by other Sebastes populations. However, Puget Sound populations are likely younger than those of the Pacific Coast, since much of Puget Sound and the Strait of Juan de Fuca (including the San Juan Islands) was covered with ice during the maximum extent of Wisconsin glaciation approximately 15,000 year ago (McPhail and Lindsey 1986) . Genetic bottlenecks and drift could have occurred during re-colonization of the Puget Sound populations, but similar effects of the recolonization are not seen in the San Juan Island populations.
Several lines of evidence support the hypothesis of introgression between species. Significant shifts in allozyme frequencies were noted for S. maliger from Puget Sound and adjacent areas separated by less than 70 km. Alleles characteristic of the other two species were absent from samples of S. maliger outside Puget Sound, but were consistently observed within Puget Sound. Discordance between the allozyme and mtDNA classifications was observed for each of the three species' haplotypes, suggesting that introgression among species is occurring in Puget Sound. The introgression appears somewhat asymmetrical, but none of the three species could be excluded. Identification of additional diagnostic nuclear markers such as microsatellite or intron loci (Wright and Bentzen 1994) would be useful to more accurately clarify the identification of individuals and origins of genes in each species.
Introgression in freshwater fishes is a relatively common event; hybridization between marine species is far rarer ( Barton and Hewitt 1985; Hubbs 1955; Schwartz 1981) . Hubbs (1955) attributed the frequent hybridizations in freshwater largely to the ephemeral and changing nature of the environment. In contrast, although the local marine environment may drastically change, particular marine ecological niches remain available through the avenues of dispersal. Marine hybridizations that do exist generally occur between flatfishes (Pleuronectidae) ( Hubbs 1955 ) and between tropical reef species, such as the genus Chaetodon (Clavijo 1985; Randall et al. 1977) and Acanthochromis (Planes and Doherty 1997) , although incidences of putative hybrid Sebastes have been noted occasionally in the literature (Phillips 1957) . In the Pleuronectids, chance hybridizations likely occur when large numbers of several species broadcast spawn together. Sebastes have internal fertilization, are matrilecithal ovoviviparous, and exhibit complex spawning and courtship behaviors (Shinomiya and Ezaki 1991) , so chance hybridizations would seem highly unlikely.
Hybrid zones and studies of introgression have received increasing attention because they provide one of the few opportunities to study speciation in progress. Factors that influence the evolutionary fate of hybrid zones include genetic drift, migration into the zone from pure populations, assortative mating by conspecifics, and selection on hybrids. The eventual fates of the hybridizing taxa include merging into one taxonomic unit, creating new gene complexes that can lead to hybrid speciation, or, alternatively, reinforcing reproductive barriers (Arnold 1993) . Dowling and DeMarais (1993) reported introgressive hybridization in cyprinid species and suggested that, similar to plants, introgressive hybridization can play a significant role in evolution of vertebrates. Their results support the hypothesis that introgressive hybridization has played a significant role in generating diversity by providing additional genetic variation for selection and drift. These phenomena may also be applicable to Sebastes in which numerous sibling species have been described, and where a large number of closely related species can coexist on a single reef. Additional studies of this complex and other Sebastes complexes are needed to further our understanding of gene flow and mechanisms of speciation in the genus. 
